13.1 Shaded relief map. You have been asked by the manager of the Brown Tract to create a shaded relief map that simulates the sun’s light on the landscape in early morning.

a) What values would you use to approximate the sun’s azimuth and altitude?
During the two equinoxes (March 21 and September 21) the sun will rise in the East (90º azimuth) regardless of your position in the northern hemisphere.  During summer the sun will rise north of true East (to a minimum azimuth of 66.5º) and during winter the sun will rise south of true East (to a maximum azimuth of 113.5º).   
A small value (in the 10-25º range) should be used to approximate a morning sun altitude.

b) Develop a map that illustrates the shaded relief.
Shaded relief images can be created in ArcMap GIS by making the Spatial Analyst extension active and adding a DEM to the table of contents.  Then the following steps can be used to create the image with the assistance of the Spatial Analyst toolbar.
1. Choose Hillshade from the Surface Analysis menu.

2. Enter an azimuth in the azimuth entry box.

3. Enter a sun angle in the altitude entry box.  Choose OK.

The azimuth specifies from what direction the angle is sun is shining.  An azimuth of 90 indicates that the light source is coming directly from the east of the DEM.  The altitude controls the angle of the sun.  An altitude of 90 represents a light source that is shining from directly overhead whereas 0 would be on the horizon.  For the Brown Tract, we entered an azimuth of 66.5º and an altitude of 20º to simulate an early morning sunrise during the summer solstice.  The screen shot below shows you the bare bones output of this process- your map should be a finished product suitable for display.  
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